Induction of hepatocyte growth factor/scatter factor by fibroblast clustering directly promotes tumor cell invasiveness.
For determining the malignant behavior of a tumor, paracrine interactions between stromal and cancer cells are crucial. We previously reported that fibroblast clustering induces cyclooxygenase-2 (COX-2), plasminogen activation, and programmed necrosis, all of which were significantly reduced by nonsteroidal anti-inflammatory drugs (NSAID). We have now found that tumor cell-conditioned medium induces similar fibroblast clustering. Activation of the necrotic pathway in clustering fibroblasts, compared with control monolayer cultures, induced a massive >200-fold production of bioactive hepatocyte growth factor/scatter factor (HGF/SF), which made human carcinoma cells spread and invade a collagen lattice. This response occurred only if a functional, properly processed c-Met receptor was present, which was then rapidly phosphorylated. The invasion-promoting activity was inhibited by a neutralizing HGF/SF antibody. NSAIDs, if added early during fibroblast aggregation, inhibited HGF/SF production effectively but had no effect at later stages of cell aggregation. Our results thus provide the first evidence that aggravated progression of tumors with necrotic foci may involve paracrine reciprocal signaling leading to stromal activation by direct cell-cell contact (i.e., nemosis).